Background: Idiopathic inß ammatory myopathies (IIMs) form important treatable myopathies, hence it is important to recognize and categorize them. In some cases, the differential diagnosis between IIM and muscular dystrophies can be difÞ cult. Aim: To study the clinical and laboratory features of patients with IIMs and compare and contrast this group with limb girdle muscular dystrophies (LGMDs). Setting and Design: A prospective study for the period of Þ ve years [1999][2000][2001][2002][2003][2004] was undertaken at a tertiary neuromuscular center. Materials and Methods: Bohan and Peter criteria were used for the diagnosis of IIM and Bushby criteria were used for the diagnosis of LGMD. Patients underwent history, clinical examination, hematological tests, electrophysiological studies and muscle biopsy. The biopsies were studied for histology and immunocytochemistry. A clinical scoring system was evolved to differentiate IIM from LGMD and was validated in a blinded manner. Receiver operator curves were used as the statistical method to analyze the sensitivity and speciÞ city. Results and Conclusions: In the IIM group, dermatomyositis was most common, followed by polymyositis, occurring in young females. Overlap group was less common. In patients with polymyositis, onset in upper girdle was associated with adverse outcome. The scoring system helped to differentiate IIM from LGMD, mainly using clinical pointers. This was particularly valuable in chronic cases.
Introduction
Idiopathic inflammatory myopathies (IIMs) are characterized by prominent muscle weakness often accompanied by systemic manifestations, which on histology show inflammation of the skeletal muscle.
This group consists of three major subsets, namely dermatomyositis (DM), polymyositis (PM) and inclusion body myositis (IBM). [1] [2] The clinical relevance of this group lies in its response to therapy. Hence it is important to make an accurate diagnosis of these conditions. In the last few years, the body of evidence seems to suggest that the frequency of occurrence of PM is much less than has been believed and the borderlands between the inflammatory and other types of myopathies are being explored and clarified with the advent of newer investigative techniques. Literature review suggests that a proportion of reported cases of PM are in fact, IBM, myositis associated with connective tissue disorders, dystrophies with inflammation or DM. [1] Historically PM has been differentiated from dystrophies on the basis of clinical and histological findings, however, despite careful evaluation, such differentiation into one of these groups may not be possible in all cases. In India, limb girdle muscular dystrophies (LGMDs) are common and sporadic cases lead to diagnostic dilemma. [3] The limited access to modern hematological, immunological and histological tests adds to the diagnostic difficulty.
Hence we have undertaken this study to evaluate the clinical and laboratory features of inflammatory myopathies, compared and contrasted them with muscular dystrophies and evolved a clinical scoring system to help the clinician arrive at a diagnosis.
Materials and Methods
This study was carried out in a neuromuscular clinic of a tertiary center. Information collected from two neurology and one rheumatology centers was analyzed. The study period was 1999 to 2004. Informed consents in the languages understood by patients were obtained and the study design was approved by the hospital board. Information was collected on the following points.
Clinical features
• Age at onset • Duration of the disease • Girdle of Onset (either shoulder or hip) • Evolution of disease • The time taken for weakness to progress from the girdle of onset to the unaffected girdle • Differential weakness in at least three groups of muscles.
• Difference of at least one MRC power grade among the group muscles acting at the same joint (e.g. Quadriceps and hamstrings, adducters and abducters of hip) • Distal weakness • Dysphagia • Weakness in the neck flexor group of muscles.
Associated features
Pain, Fever, Swelling, Rash, Weight loss, Fatigue, Malignancy
Laboratory Investigations
CK, ESR, ANA, dsDNA, other serological markers as indicated
Histopathology
Fiber size variability, Hypertrophic fibers, Basophilic/ Rounded fibers, Myophagia, Interstitial Inflammation, Necrotic fibers, Muscle fiber splitting, Internalized nuclei.
Immunocytochemistry for dystrophin I, II, III, alpha, beta gamma and delta sarcoglycans and dysferlin
Inclusion and exclusion criteria • Inflammatory myopathy
Inclusion: Patients satisfying the Bohan and Peter criteria [4] for inflammatory myopathy: Presence of three out of five criteria makes the diagnosis of probable inflammatory myopathy.
The patients were subclassified as DM, PM, Juvenile DM, Overlap syndromes and malignancy-associated IIM and IBM.
Exclusion: Any patient with family history of myopathic illness Patients with history of use of known myotoxic drugs • Limb girdle muscular dystrophy Inclusion: Patients fulfilling the Bushby clinical criteria [5] and having either immunocytochemical or genetic confirmation of the dystrophy and/or having more than one family member affected with dystrophy.
Exclusion: Congenital onset, ptosis or weakness of ocular muscles, onset in facial muscles and a rash compatible with dermatomyositis. [5] Using the clinical and laboratory features, we devised a scoring system based on the STUDY GROUP, which consisted of randomly selected 25 patients each from the group of IIM and LGMD. The score was then applied to a VALIDATION GROUP of 25 patients each, in a blinded manner to validate the sensitivity of the score. After validation, the score was applied to a select group of 18 patients [nine from each group] in whom the disease duration was between one to three years [as this duration poses maximal difficulty in diagnosis]. The utility of using this score in classifying patients to a particular group was studied. The scoring system is shown in Table 1 .
Results

Preliminary data
A total of 61 consecutive patients with inflammatory myopathy were studied. Patients with DM formed the largest subgroup accounting for 34 cases. Of the remaining, 18 had PM, and nine patients were cases of inflammatory myopathy associated with connective tissue disease. The male: female ratio in the entire group was 1:3 (20:61). In the PM group only three patients were males. The mean age of the inflammatory myopathy group was 34.3 years (7-56 years) with a mean duration of illness being 1.08 years.
The group of muscular dystrophy was a select group of 61 patients in whom there was a confirmatory diagnosis of a muscular dystrophy either by familial nature or by abnormalities of immunostaining for dysferlin and sarcoglycans. The mean age of this group was 23.71 years (8-52 years) with a mean duration of illness at presentation being 6.3 years.
Clinical proÞ le
The group of inflammatory myopathy had rapid evolution of the disease. The mean duration of spread of the disease from one girdle to other was 0.45 years. In four patients, the disease remained restricted to the girdle of onset till the time of their evaluation. In 55 patients, the disease began in the pelvic girdle. In the remaining six patients, the weakness started in the shoulder girdle. All six patients, whose disease began in the upper limbs, had PM. In addition to the proximal weakness in the group of inflammatory myopathy, 14/61 (22.95%) patients had distal weakness. Nearly 50% of patients [8/18] with PM had demonstrable distal weakness. All six patients, whose disease started in the shoulder girdle and in addition patients with rapid evolution of the disease had distal weakness. Dysphagia was seen in 15 patients and was seen early in the disease course in five patients. Differential weakness was exceptional and seen only in two patients. Figure 1 depicts the frequency of occurrence of constitutional symptoms, the commonest being myalgias.
Dermatomyositis Adult DM
Adult DM was the largest subgroup with 28/61 (45.9%) patients. The sex ratio showed slight female preponderance of 1:1.15. The mean age at presentation was 37.02 years. The mean duration of illness of 1.06 years, was slightly more than the PM group. The disease had onset in the hip girdle in all the patients. There was spread of the disease to involve the shoulder girdle in 26 patients after a mean duration of 0.43 years. In the remaining two patients the disease was restricted to the hip girdle. The mean CK value was 2476.3 IU.
Juvenile DM
Six cases (four males and two females) of juvenile DM were seen. Mean age at presentation was 8.2 years. They became symptomatic at approximately five to six years or 11-12 years. Skin rash was seen or its history obtained in three patients at the time of their first evaluation by us. All patients had proximal weakness involving the hip and shoulder girdle. Calcinosis was seen in two patients, in whom the time lag in seeking medical advice was more than two years. Skin ulceration was also seen in these two patients with calcinosis. Differential weakness was not seen in any patient of this group. Six patients showed evidence of distal muscle weakness. All these patients were cases of juvenile DM. Dysphagia was seen in approximately one-fourth patients in the group. Mean CK value was 2765 IU.
The commonest constitutional symptom was skin rash followed by muscle aches, pains and cramps. Nearly half the patients had significant weight loss and were disabled because of sensation of fatigue.
Polymyositis
This group comprised 18 patients. The male to female ratio was 1:6 in this group. The mean age at presentation for this group was 36.7 years. The disease course was of shorter duration in comparison with patients of DM, with a mean of 0.89 years; 55.5% of the patients [10/18] had disease duration of more than six months. The disease spread from one girdle to the other in 16 patients after a mean duration of 0.42 years. Of the constitutional symptoms rash was not seen in any of the patients in the PM group. Differential weakness was seen in two patients only. Eight patients had demonstrable distal weakness. Distal weakness was seen in patients with rapid evolution of disease or in those in whom the onset of disease was in the shoulder girdle. One single patient with cervical malignancy-associated PM was a part of this group. As with patients of DM, nearly half the patients had significant weight loss and were disabled because of sensation of fatigue and generalized weakness.
Six patients had disease onset in the shoulder girdle. All these patients had severe involvement of the lungs in the form of interstitial fibrosis, documented by chest X-ray and computed tomography of the chest. The severe involvement of the lungs necessitated ventilatory care in two patients. Poor clinical course was the hallmark of all these patients. One patient expired in the hospital. The mean CK value was 2134 IU.
Muscular dystrophy
This group included 14 patients with dysferlinopathy [mean age 19.9 years], [6] 25 were cases of sarcoglycanopathy [mean age 25.4 years], [7] [both published series] and the remaining 22 were unclassified muscular dystrophies. Nine patients with dysferlinopathy had the onset of disease in the distal muscles of the lower limbs. In all the remainder the girdle of onset was the hip musculature. At the time of presentation to us, 45/61 (73.7%) patients had demonstrable weakness in the distal musculature. Thirty patients had hypertrophied muscles while another 38 showed atrophy in some muscle groups. In all, 12 patients with dystrophy showed hypertrophy of some muscle groups and at the same time had atrophied muscles at other areas. Of these 61 patients only three patients did not have either hypertrophied or atrophied muscles. Except for pain/ cramps in five patients none of the other constitutional symptoms were seen in this group. The mean CK value for the dysferlinopathy group was 5847 IU, for sarcoglycanopathies 2346.4 IU, and was 2488.6 IU for the group of dystrophies as a whole.
Comparison between IIM and MD: The disease showed a slow progression in the MD group and the involvement of the initially unaffected girdle occurred after a mean duration of 3.52 years. In almost all patients with inflammatory myopathy the disease had spread from one girdle to other within a span of six months. The total duration of illness showed marked variation in both the groups. Dysphagia was seen only in the group of inflammatory myopathy. Distal weakness was seen in 16/61 (26.2%) patients with inflammatory myopathy. Nearly 75% of patients with dystrophy had distal weakness. Hypertrophy was not seen in patients with inflammatory myopathy, while atrophy was noticed in three patients only.
Scoring system
The mean score in the study group of 25 patients with Receiver Operator Curves were used, giving priority to speciÞ city. At 14, the sensitivity for IIM was 96% and speciÞ city for IIM was 100%. At 8, the sensitivity for dystrophy was 84% and the speciÞ city was 100% inflammatory myopathy was 16.2 ± 2.08. The mean score in the study group of 25 patients with muscular dystrophy was 7.06 ± 1.32. Based on these values, a patient scoring less than 8 was labeled as dystrophy and a score of 14 and above was interpreted as inflammatory myopathy. The patients with score of 9-13 constituted the grey zone. On blinded application of the score on validation group of 25 patients each, the specificity and sensitivity was found to be same as that of the study group [ Figures 2  and 3] .
We compared patients within both these groups, who were matched for disease duration of one to three years. The findings in this matched group are shown in Table 2 .
Investigations
The serum levels of CK and calcium were tabulated; CK levels were raised in all the patients [640 IU to 8846 IU].The CK elevation did not form a differentiating point between IIM and muscular dystrophies. Patients with DM had a low serum calcium level at the peak of their disease, which normalized once they received steroids and other immunosuppressive agents.
Muscle biopsy
All patients were subjected to muscle biopsy. The patients in the MD group were further subclassified into groups of dysferlinopathy, sarcoglycanopathy and others based on immunocytochemistry reports. Table  3 shows histopathological findings in inflammatory myopathies.
Discussion
Preliminary data
The mean age of patients with inflammatory myopathies in the present study was 34.3 years which is similar to other studies from India and other parts of the world. [8] [9] [10] [11] [12] [13] [14] The frequency of subgroups was DM, PM, overlap syndromes, JDM and malignancy-related IIM in decreasing order of frequency. Studies using Bohan and Peter's criteria have yielded more or less similar pattern of subgroups of IIM. [8] [9] [10] [11] [12] [13] [14] Bohan and Peter's criteria are widely accepted and the sensitivity of these criteria ranges from 74-100% in large series. [15] However, studies taking the help of modern serological tests demonstrate higher frequency of the overlap syndromes, in patients who would be classified as PM or DM using the clinical criteria. [16] [17] In the 10 patients in the present series, we had information on the serology and one patient changed class from DM to overlap syndrome.
Adult dermatomyositis [DM] was the most common IIM. This is in keeping with studies in the world literature. [6, 8, 9] . There is comparatively less information from India and few studies are available for comparison. In the study by Porkodi et al., primary DM was seen in 29.8%. In the present study, this group was relatively homogenous, patients presenting with skin rash, or periorbital edema, myalgia and fatigue. Even though adult DM formed the largest group, a longitudinal clinical and serological follow-up of these patients will be necessary to study evolution to more widespread connective tissue disease.
Juvenile dermatomyositis
This group had mild male predominance. The male dominance in JDM seems to be consistently seen in other Indian, Japanese and Saudi Arabian studies. [8] [9] [10] [11] 14] The western literature on JDM has documented female preponderance. [18] This observation is curious and difficult to explain. The bimodal age at onset without sex preference, noted earlier, was seen in our patients. [18] The prominent clinical features were skin rash and proximal muscle weakness without any involvement of the gastrointestinal (GI), neurological, and respiratory systems. Calcinosis was resistant to therapy in one of the two patients.
Lipodystrophy and associated metabolic abnormalities are reported in 20-25% of patients with JDM. The metabolic abnormalities like hypertriglyceridemia and insulin resistance [16] were not encountered in the present study and only one patient had lipodystrophy.
Polymyositis
The high incidence of PM [30%] in the present study is noteworthy. Our patients were younger, had symmetrical, mainly proximal weakness, CK elevation more than 1000 IU and showed response to therapy. These patients have had muscle biopsies specifically looking for inclusions which were not seen in any of them. Hence we feel that these patients represent true PM and not IBM. These findings are of interest as there has been a growing body of evidence pointing towards the rarity of true PM. [1, 19] The literature suggests that follow-up examinations have seen cases of PM at older ages turning to IBM, with demonstration of inclusions and development of asymmetric distal weakness. We, however, feel that true PM exists and formed 30% of cases of IIM in the present study. These patients will need further long-term evaluation for newer clinical and laboratory features. [20, 21] MHC I antibody studies were not feasible due to setup limitations.
We wish to highlight a subgroup of six patients of PM who had the onset of disease in shoulder girdle, rapidly followed by dysphagia and respiratory muscle involvement. Interstitial fibrosis was seen in four of these six patients. These patients did not respond well to steroids, other immunosuppressants or intravenous immunoglobulins, and were disabled due to persistent dysphagia and upper girdle weakness. The combination of respiratory muscle involvement and interstitial fibrosis resulted in ventilator dependency in two and one patient succumbed while on ventilator. Thus, the prognosis was adverse in these patients. The interstitial lung disease, which is a well-recognized adverse prognostic feature, went hand in hand with the rapid upper limb onset and dysphagia pointing to adverse outcome. In some respects, these patients are similar to those described by Pestronk et al., [22] as brachiocervical inflammatory myopathies. Predominant upper limb weakness and dysphagia are the common clinical denominators. However, steroid responsiveness has not been a feature of our patients. We plan further serological information on this group.
Distal weakness was seen in 22% of patients of IIM and in eight out of 18 patients with PM. Studies from the literature have demonstrated a similar observation. The distal weakness was seen particularly in patients with rapidly evolving disease and in those with shoulder girdle onset. In all patients, it was milder than the proximal weakness.
Overlap Group
Nine patients were classified in this subgroup of IIM. Serology in all the patients helped to confirm their classification. In addition one single patient of DM was reclassified as overlap syndrome after using the lab criteria. This group may be under-represented and repeated follow-ups over time may be necessary to judge its actual prevalence.
Malignancy
The association of malignancy with DM [23] has strong support in the literature. The association of malignancy with PM in not as strong but is definitely higher than the general population. In the present study, a single patient of PM was identified, who had malignancy of the cervix. Patients of IIM have the highest risk of suffering from cancer in the first five years after the diagnosis of the disease, as malignancy may precede, accompany or follow the muscle weakness. Hence this figure may also grow with follow-up studies.
Scoring system and the Differential diagnosis
It is a common clinical experience that patients of inflammatory myopathy, especially PM can be confused with patients of LGMD in general and dysferlinopathy in particular, because of the prominent inflammatory cells seen on the muscle biopsy specimens. Differentiation between acute PM and LGMD does not pose a difficulty, but when patients present for the first time with duration of illness longer than one year, there is a strong likelihood of confusion. Differentiation based on the muscle biopsy findings is at times difficult. [24] This is exemplified by the fact that 11 of our patients with muscular dystrophies had received corticosteroids with the presumptive diagnosis of inflammatory myopathy. Initiation of steroids in patients with LGMD may not only be ineffective but has shown to increase the weakness. Such loss of power cannot be regained after stopping the steroids. [25, 26] Dalakas [21] has suggested formulation of new criteria to help distinguish PM from muscular dystrophies. The molecular profiles as suggested by Gallardo [27] can be used to differentiate IIM from muscular dystrophy. These proposed guidelines rely on modern serological and immunocytochemical techniques.
Our scoring system uses clinical criteria; as sophisticated laboratory facilities are limited in the Indian setting. Scoring system can successfully differentiate IIM from LGMD with a sensitivity of over 80%. Thus, it can form an important guide for the clinician, when modern tests are not at hand. This is particularly relevant in cases that are chronic. We have chosen an outer limit for comparison at three years because none of our patients with PM/IIM had a disease course of more than three years and differentiation of patients with disease duration less than one year is relatively easy. The scoring system may have a limited ability in patients of IBM as these patients share the chronicity with muscular dystrophy.
Conclusions
Dermatomyositis in adults was the most frequent IIM. Polymyositis formed the second common IIM, occurring in young adult females. The scoring system helped differentiate PM from LGMD when the duration was chronic. This clinically oriented scoring system of differential diagnosis is particularly relevant in the Indian situation, where laboratory facilities are limited.
